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(54) RECORDING DEVICE 

(57)Abstract: I M 

PURPOSE: To exactly grasp the load of a mounting pa 
and stably run the mounting part under low noise by a 
method wherein the load at the driving of the recording 
head mounting part is detected at the predetermined 
time and, at the same time, the noise of the mounting 
part is variably controlled in response to the detected 
load. 

CONSTITUTION: A CPU 21 is connected through 
interface 22 with a host device 14 and performs 
recording action on the basis of the contents of data 
memory 23, program memory 24, working memory 25 
and the like. Further, the CPU 21 controls a carriage 
motor 7 and a sheet feeding motor 4 through motor 
controlling circuit 26A and motor driver 27 and, at the 
same time, controls a recording head 9 through head driving circuit 29. In this case, the load 
at the driving of the carriage, on which a recording head is mounted, is detected with a load 
detecting means 26B at the predetermined time. The carriage motor 7 for driving the carriage 
is variably controlled with the CPU 21 in response to the detected load. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has two or more printing components arranged in the direction of a right angle with the 
scanning direction of a recording head. In the recording device with which record is performed on 
recorded media using said printing component one or by scanning two or more in said recording head, 
and recorded-media delivery of the specified quantity is made whenever it is said count of a 
predetermined scan The recording device characterized by providing a means to detect the burden at the 
time of the drive of said recording head loading section at a predetermined stage, and the means which 
carries out adjustable control of the drive of said recording head loading section according to the burden 
concerned. 

[Claim 2] The recording device according to claim 1 characterized by detecting the burden at the time of 
the drive of said recording head loading section when starting printing actuation of said recording head. 
[Claim 3] The recording device according to claim 1 characterized by detecting the burden at the time of 
the drive of said recording head loading section when performing 1 time or multiple-times test running 
at the time of initialization of said recording head. 

[Claim 4] The recording device according to claim 1 characterized by detecting the burden at the time of 
the drive of said recording head loading section at the time of the return to a home position of said 
recording head. 

[Claim 5] The recording device according to claim 1 characterized by detecting the recording head 

loading section in a quiescent state with the current value at the time of drive initiation as a means to 

detect the burden at the time of the drive of said recording head loading section. 

[Claim 6] The recording device according to claim 1 characterized by detecting said recording head 

loading section in a quiescent state by the build up time at the time of drive initiation as a means to 

detect the burden at the time of the drive of said recording head loading section. 

[Claim 7] The recording device according to claim 1 characterized by making adjustable the current 

control value of the motor for a recording head loading section drive as a drive control selection means 

of said recording head loading section according to said burden. 

[Claim 8] The recording device according to claim 1 characterized by making adjustable applied voltage 
of the motor for a recording head loading section drive as a drive control selection means of said 
recording head loading section according to said burden. 

[Claim 9] The recording device according to claim 1 characterized by making adjustable the PWM value 
of the motor for a recording head loading section drive as a drive control selection means of said 
recording head loading section according to said burden. 

[Claim 10] The recording device according to claim 1 characterized by making adjustable unstable space 
quantity until the motor for a recording head loading section drive becomes fixed-speed transit as a drive 
control selection means of said recording head loading section according to said burden. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recording apparatus which detects the carriage 
burden of a serial recording apparatus proper in a detail, and performs optimal control according to said 
burden further about the recording apparatus equipped with the auto CHUNINGU function. 
[0002] 

[Description of the Prior Art] These days, as for the recording device, the object for word processors, the 
object for facsimile, etc. are variously produced in large quantities with prosperity of an information 
society. Moreover, local production-ization in every country in the world is also made with two or more 
change and internationalization of a production location by mass production method. However, it is 
becoming remarkably difficult to secure the stability of the recording device itself, such as that there are 
many volumes, dispersion of industrial engineering, and dispersion of a components processing 
technique, and dependability. 
[0003] 

[Problem(s) to be Solved by the Invention] In especially a serial recording apparatus, since it is the 
device in which run fixed ** a carriage drive and the signal from a carriage loading head is correctly 
transmitted to recorded media, the stable fixed-speed transit is possible and the machine precision from 
which a quiet carriage burden is moreover obtained is required. 

[0004] However, a burden will change for every equipment with change of an equipment operating 
environment, aging of components, etc. in the destabilizing factor of a recording device configuration 
member, and a pan like the above. 

[0005] Therefore, in one control means, it is difficult to secure the transit moreover calmly stabilized in 
the carriage drive with change of a carriage load. Therefore, it is obliged to an adjustment inspection 
process, and there is a fault of having also affected equipment cost greatly. 

[0006] Therefore, it is in the purpose of this invention offering the recording device constituted so that 
the burden of carriage might be grasped accurately and stable transit of the carriage could be carried out 
in the low noise in view of an above-mentioned point. 
[0007] 

[Means for Solving the Problem] in order to attain this purpose - this invention — the burden at the time 
of the drive of the recording head loading section (carriage) ~ (i) (ii) when starting printing actuation of 
said recording head -- the time of performing 1 time or multiple-times test running at the time of 
initialization of said recording head — or (iii) It detects at the time of the return to a home position of 
said recording head. 
[0008] 

[Function] According to this invention, a means to detect the burden at the time of the drive of the 
recording head loading section (carriage) is established, and optimal drive control selection (auto tuning) 
of the recording head loading section is performed according to the burden. 
[0009] 
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[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0010] Drawing 1 shows an example of the example of a configuration of the so-called color ink jet 
recording device of an ink jet method which has an electric thermal-conversion object as a regurgitation 
energy generation means as one suitable example of this invention. 

[001 1 ] In drawing 1 , the recorded media 1 , such as a form or a sheet plastic, are supported with the 
conveyance rollers 2 and 3 of a pair with which the record section has been arranged up and down, and 
are conveyed in the direction of arrow-head A with the conveyance roller 2 driven by the sheet delivery 
motor 4. Ahead of the conveyance rollers 2 and 3, the guide shaft 5 is formed in this and parallel. Along 
with this guide shaft 5, carriage 6 goes in the direction of arrow-head B through a wire 8 with the output 
of the carriage drive motor 7. 

[0012] The recording head 9 which is an ink jet head of an ink jet recording method is carried in the 
carriage 6 as a head migration means. This recording head 9 is an object for color pictures, is arranged in 
the scanning direction of carriage and consists of cyanogen (C), a Magenta (M), yellow (Y), and four 
recording heads (namely, black head 9A, cyanogen head 9B, Magenta head 9C, yellow head 9D) that the 
ink of each color of black (BK) was made to correspond, and were prepared, respectively. The ink 
discharge part which has arranged the ink delivery of plurality (for example, 48 pieces or 64 pieces) to 
the vertical single tier as a direction made to intersect the scanning direction of carriage is established in 
the front face of each recording heads 9A-9D, i.e., the recording surface of a record medium 1 and the 
field which counters in predetermined spacing (for example, 0.8mm). 

[0013] Drawing 2 is drawing showing typically some drawings of longitudinal section of the ink 
discharge part of a recording head 9 (either of recording heads 9A-9D is the same). 
[0014] In drawing 2 , in the field which opposes a record medium 1 Two or more ink deliveries 10 in a 
predetermined pitch are formed in a lengthwise direction, drive the electric thermal-conversion objects 
(exoergic resistance etc.) 1 1 established corresponding to each ink delivery 10 based on recording 
information (energization heating), and a film-boiling phenomenon is made to occur in ink. Bubble 
(bubble) 1 1 A is made to generate, with the pressure at this time, ink is made to breathe out, the flight ink 
droplet 12 is formed, an ink droplet is made to adhere by the predetermined pattern on a record medium 
1, and record by the dot pattern is performed. 

[0015] The heat driver 13 for turning on and off the energization to an electric thermal-conversion object 
to each recording head 9 is formed, and the circuit board of the drive circuit (driver) 29 for performing 
the above-mentioned drive is prepared in carriage 6. 1 OA is a liquid route and 1 0B is a common liquid 
room. 

[0016] The control section containing the control circuit (CPU) of a recording device, ROM put side by 
side to this, RAM, etc. receives a command signal and a data signal (recording information) from the 
controller 14 of a host machine, and supplies and energizes the drive power source (heat power source) 
of an electric thermal-conversion object from each recording head 9A to 9D through the drive circuit 29 
and the heat driver 13 based on this with driving sources, such as various motors, etc. 
[0017] The display containing warning lamps, such as two or more alarms lamp 16E besides the key 
setting sections, such as online / off-line change key 16A, line-feed key 16B, form feed key 16C, and 
recording-mode change key 16D, and line-indicator 16F, is prepared in the control panel 160 attached in 
the sheathing case (un-illustrating) of a recording device. 

[0018] Drawing 3 is the block diagram showing the control system of the color ink jet recording 
apparatus of the ink jet recording method shown in drawing 1 . 

[0019] In drawing 3 , it connects with host equipment 14 through the interface 22, and CPU21 of a 
microprocessor gestalt controls record actuation based on the program and printing command data 
which were stored in the program memory 24 of the command signal (command) made to read into data 
memory 23 from the controller, a recording information signal, and a ROM gestalt, the working memory 
25 of a RAM gestalt, etc. 

[0020] CPU21 makes it record by controlling a recording head 9 through the head drive circuit 29 based 
on the recording information stored in data memory 23 while controlling the carriage motor 7 and the 
sheet delivery motor 4 through the motor control circuit 26 and Motor Driver 27. 
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[0021] The output from each actuation keys 16A-16D ( drawing 1 ) on the control panel 160 mentioned 
above is transmitted to CPU21 through input port 32, and a control signal is supplied through an output 
port 36 to the warning lamps 16, such as alarm lamp 16E and line-indicator 16F. 
[0022] The sign 33 of drawing 3 is the DIP switch formed in a part for the bottom surface part of 
sheathing of this equipment etc., and the output is transmitted to CPU21 through input port 34. 
Moreover, from a power circuit 28, the heat electrical potential difference VH (for example, 25V) for 
energizing on the logic driver voltage VCC for operating a control logical circuit (for example, 5V), the 
various motorised electrical potential differences VM (for example, 30V), the reset electrical potential 
difference RESET, and the electric thermal-conversion object 1 1 of a recording head 9, and making 
them generate heat and the backup electrical potential difference VDH for recording head 9 protection 
are outputted. 

[0023] And the heat electrical potential difference VH is impressed to a recording head 9, and the 
backup electrical potential difference VDDH is impressed to the head drive circuit 29 and a recording 
head, respectively. 

[0024] Drawing 4 shows an example of the configuration of the carriage drive motor 7 mentioned 
above. Here, the stator by which Rota and 1 1 1 had been arranged at the rotor shaft and 1 12A and 1 12B 
have been arranged for 1 10 around Rota 111, and 1 13A and 1 13B are coils. The disk 1 14 for detection is 
attached in a rotor shaft 111, and the photo interrupter 1 15 is attached in the stator side at the same axle. 
It is detectable by forming the output pulse from the rotary encoder 116 which consists of the disks 1 14 
for rotation location detection and photo interrupters 1 15 of the carriage motor 7 in this way. 
[0025] Drawing 5 is the block diagram having shown the control circuit of the carriage drive motor 7, 
and has shown a part of drawing 3 to the detail. 

[0026] CPU21 which controls this whole printer performs drive control of the carriage motor 7 which 
drives the carriage 6 ( drawing 1 ) mentioned above while carrying out drive control of the driving 
source of each printer style using the data memory 23 for record data processing according to the control 
program stored in ROM24. Therefore, CPU21 possesses the counter constituted by the hardware which 
is not illustrated or software, and detects the location of carriage 6 by carrying out counting of the output 
pulse from the rotary encoder 1 16 ( drawing 4 ) mentioned above. 

[0027] Moreover, in order to control rotational speed, driving force, etc. of the carriage drive motor 7 
through burden detector 26B, CPU21 controls starting of the carriage drive motor 7, a halt, and a hand 
of cut through motor control circuit 26A which performs motor power save of an exciting current, motor 
applied voltage, or an impression power value change to the coils 1 13A and 1 13B of the carriage drive 
motor 7, and performs starting of carriage 6, halt, and migration. 

[0028] Moreover, motor control circuit 26A carries out the closed loop control of the rotational speed of 
the carriage drive motor 7 etc. according to the detection output of a rotary encoder 116, and as 
compared with the period of the criteria specifically beforehand set up in the output pulse spacing time 
amount from a rotary encoder 1 16, it adjusts the drive control to the carriage drive motor 7 so that the 
time difference may be abolished according to the comparison result. 

[0029] In such a configuration, the burden detection approach peculiar to this example is explained. In 
addition, a burden is possible even if it detects it by performing test running at the time of the initial 
after a power source ON, and even if it performs it each time at the time of home-position return 
actuation of carriage peculiar to a serial printer, it is possible. This example shows the case where a 
burden is numerically detected at the time of the drive of the carriage section in a quiescent state. 
[0030] Burden detection means (example 1) 

The flow chart shown in drawing 6 shows the case where the current value at the time of drive initiation 
of the carriage section in a quiescent state detects a burden numerically. 

[0031] In order to make the carriage section in a quiescent state drive, in this example, CPU21 starts 
actuation of the plus direction (the direction of PT of drawing 1 ), for example with immobilization of 
the applied voltage to the carriage drive motor 7, and a drive step pulse value (step S600). 
[0032] In the following step S601, CPU21 carries out the normal rotation drive of the carriage through a 
driver 27 from the motor control circuit 26, in order to move carriage 6 in the direction of PT. 
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[0033] In order to carry out current detection to said drive actuation and coincidence in step S602, 
CPU21 performs a current detection sampling at any time with A/D-converter 50 shown in drawing 5 . 
[0034] In step S603, in order to distinguish whether the carriage rate reached the regular rate to 
motorised, the rate pulse of a rotary encoder is inputted. 

[0035] In step S603, when the carriage rate has not reached a regular rate to motorised, the return steps 
S601-S603 are repeated to step S601. 

[0036] When the carriage rate has reached the regular rate to motorised in step S603, it progresses to 
step S604, and the maximum current or the comprehensive current value for every step detected among 
steps S601-S603 is detected. 

[0037] In addition, it is more more effective to determine it as a detection value with the average by n 
trial, although this example described based on one actuation trial. 

[0038] When it dares explain, since what has a heavy load has much energy and it is required for it, a 
current value becomes large, and a light thing can obtain a regular rate with few current values. 
[0039] Burden detection means (example 2) 

The flow chart shown in drawing 7 shows the case where time amount detection until the carriage 
section in a quiescent state reaches a convention rate detects a burden. 

[0040] In order to make the carriage section in a quiescent state drive, in this example, CPU21 starts 
actuation of the plus direction (the direction of PT of drawing 1 ) with immobilization of the applied 
voltage and drive step pulse width for example, to a carriage motor (step S700). In the following step 
S701, since carriage 6 is driven in the direction of PT, CPU21 carries out the normal rotation drive of 
the carriage through a driver 27 from the motor control circuit 26. 

[0041] In order to carry out time amount detection to said drive actuation and coincidence in step S702, 
CPU21 starts a timer Tl. 

[0042] In step S703, distinction of whether the carriage rate reached the regular rate to motorised is 

performed by the rate pulse of a rotary encoder. In step S703, when the carriage rate has not reached a 

regular rate to motorised, return and steps S701-S703 are repeated to step S701. 

[0043] In step S703, when the carriage rate has reached the regular rate to motorised, it progresses to 

step S704, and the total time amount detected among steps S701-S703 is detected. 

[0044] In addition, although this example described based on one actuation, it is more more effective to 

determine it as a detection value with the average by n trial. 

[0045] When it dares explain, since what has a heavy load has much energy and it is required for it, time 

amount becomes long, and a light thing can obtain a regular rate by short time amount. 

[0046] 

The drive control selection means of carriage (example 3) 

Next, the method obtained by carrying out adjustable [ of the limit current control value of a drive 
motor ] as optimal carriage drive control means is explained below to the drive maximum current value 
or attainment rate which was found in the example 1 and the example 2 and which was obtained as a 
burden value of a printer proper. 

[0047] If CPU21 directs the rotational speed of the carriage drive motor 7, and running torque to motor 
control circuit 26 A, it will choose whether corresponding to the directed rate, rotational speed of the 
carriage drive motor 7 is made into predetermined fixed-speed mode by motor control circuit 26A 
according to it. On the other hand, in the current change circuit in a motor control circuit, the carriage 
drive motor 7 is stopped with the stop signal which starts change actuation of the exciting current 
mentioned above with the seizing signal inputted from CPU21, and is made to start the carriage drive 
motor 7, and is inputted from CPU21. 

[0048] Furthermore, a current change circuit controls the change timing of the coil exciting current of 
the carriage drive motor 7 by the closed loop according to the detection output of a rotary encoder 1 16 
( drawing 4 ). For this reason, if the current change circuit has the counter, and carries out counting of 
the output pulse from a rotary encoder 1 16 with this counter and its enumerated data of those correspond 
with a predetermined value, it will change an exciting current at that time. 

[0049] In this example, as for the excitation phase change of the motor 7 for a carriage drive, plane 1 
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excitation and 48 changes per rotation of a motor are performed. At this time, the number of output 
pulses from a rotary encoder 1 16 is considered as per [ 288 ] rotation. Since equiangular rotates Rota 
1 10 ( drawing 4 ) for every 1 excitation pattern ****, the pulse number outputted from a rotary encoder 
for every one step, then step in this include angle that progresses is set to 288 / 48= 6. Therefore, the 
number of output pulses from an encoder will be counted conversely, excitation will be changed every 
six pulses, and Rota is rotated at equal intervals. 

[0050] Next, the flows of control in this example are shown in drawing 8 . The interior of a dotted line 
of this drawing simplifies work of motor control circuit 26A explained previously. That is, the motor 
rate is controlled so that the rotational speed of a motor is fed back and a difference with the directions 
rate from CPU21 is set to 0 at the time of fixed speed, however, the increment in load torque — taking — 
a control output — increasing — just — being alike — control will become impossible in the place which 
became an output 100%. 

[0051] In order to abolish this fault, when CPU21 always carries out the monitor of the output value of 
motor control circuit 26A and an output value becomes in this example beyond a predetermined numeric 
value, as for CPU21, only 1 shifts the excitation change value in the counter in a current change circuit 
to hard flow with the count direction with a phase leading signal, respectively. When a counter is a CPU 
count, the current value which flows to winding increases by having advanced the phase of an excitation 
phase change signal. 

[0052] Drawin g 9 is drawing having shown change of the motor output torque characteristic at the time 
of advancing phase excitation of an excitation signal as mentioned above. Since the output torque of a 
motor increases so that it may understand in this Fig., and a change phase is advanced, a motor is 
controllable to fixed ** to a far-reaching load. Therefore, load torque increases, and when an output 
becomes max and crosses a speed-control limitation, the speed can be controlled the optimal by 
advancing a phase and raising an output torque. 

[0053] The relation between load torque and a control circuit output is shown in drawing 10 . load 
torque increases in the conventional control — comparing — a control output - increasing — just ~ being 
alike — it will be saturated. However, in this example, since phase excitation will be advanced if a 
predetermined value (80% [ Drawing ] of the maximum output) is reached, an output value is held down 
low. 

[0054] After that, in proportion to a load, an output value increases similarly. And if an output value 
exceeds 80%, a phase will be advanced like before and an output will be suppressed. Moreover, 
reduction of the power consumption of a motor and exoergic control of Motor Driver IC are realized by 
suppressing an output low in the same load. 

[0055] In addition, in this example, the output characteristics of a motor (whenever [ load / of a motor 
speed control circuit ]) were changed according to the motor load, because the optimum value of many 
setup for speed control of a motor (for example, loop-formation torr gain, a phase) changed with the 
output characteristics and loaded condition of a motor. 
[0056] 

The drive control selection means of carriage (example 4) 

By carrying out the monitor of the control output to a load like an example 3, this example raises supply 
voltage, when a certain limit value (for example, 80% of the maximum output) is exceeded. Drawing 1 1 
shows the flow of the control in this example. In addition, the electrical-potential-difference change 
signal 58 shown in drawing 5 performs the change of supply voltage. 

[0057] The motor output torque characteristic at the time of changing supply voltage is shown in 
drawing 12 . As shown in this Fig., by raising supply voltage, output characteristics are raised and a 
control range expands them. Therefore, when load torque increases and a control output crosses a 
limitation, the speed can be controlled the optimal by raising supply voltage. Moreover, in this example, 
the reason for not carrying out motorised with high supply voltage from the beginning is the same as an 
example 3. 
[0058] 

The drive control selection means of carriage (example 5) 
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Like an example 3, by carrying out the monitor of the control output value to a load, this example 
enlarges an PWM value, when a certain limit value (for example, 80% of the maximum output) is 
exceeded. Drawing 13 shows the flows of control of this example. In addition, the pulse generating 
change signal 60 shown in drawing 5 performs the change of an PWM value. Since the current value 
which flows to winding by enlarging an PWM value increases, the same effectiveness as the time of 
advancing the phase of an excitation phase change signal in an example 3 is acquired. 
[0059] 

The drive control selection means of carriage (example 6) 

It is the method which performs optimal carriage drive control by controlling instability space quantity 
until the carriage section in an inhibition condition reaches a convention rate by this example. 
[0060] At this example, CPU21 directs the rotational speed of the carriage drive motor 7 to motor 
control circuit 26A for a certain fixed time amount progress of every, and measures it with the rotational 
speed of the carriage drive motor 7 corresponding to the directed rate by motor speed-control-circuit 
26A according to it. Although the rotational speed to direct increases for every fixed time amount, the 
time amount (unstable space quantity) which it will take before reaching a convention rate, if the augend 
is decreased increases. 

[0061] Augend is determined based on the amount of the printer proper for which it asked in the 
example 1 and example 2 of a burden detection means. Moreover, this augend may not be fixed. 
Although the time amount which it will take before reaching a convention rate will become long if 
unstable space quantity increases, it is possible for loads to decrease in number, since acceleration 
becomes small, and to drive with few control output values. It is made for a control output not to cross a 
limitation by making a unstable region increase in proportion to a load increasing. 
[0062] (in addition to this) In addition, especially this invention is equipped with means (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an 
ink jet recording method in order to make the ink regurgitation perform, and brings about the 
effectiveness which was excellent in the recording head of the method which makes the change of state 
of ink occur with said heat energy, and the recording device. It is because the densification of record and 
highly minute-ization can be attained according to this method. 

[0063] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged corresponding 
to the sheet and liquid route where the liquid (ink) is held in the case of the mold on demand By 
impressing at least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion object generate 
heat energy, the heat operating surface of a recording head is made to produce film boiling and the air 
bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a result, it 
is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If this driving signal is made into the shape 
of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated 
by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above- 
mentioned heat operating surface are adopted, further excellent record can be performed. 
[0064] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
included in this invention. In addition, the effectiveness of this invention is effective also as a 
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configuration based on JP,59-138461,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59- 123670, A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to a discharge part. Namely, no matter the 
gestalt of a recording head may be what thing, it is because it can record now efficiently certainly 
according to this invention. 

[0065] Furthermore, this invention is effectively applicable also to the recording head of the full line 
type which has the die length corresponding to the maximum width of the record medium which can 
record a recording device. As such a recording head, any of the configuration which fills the die length 
with the combination of two or more recording heads, and the configuration as one recording head 
formed in one are sufficient. 

[0066] In addition, this invention is effective also when the thing of a serial type like an upper example 
also uses the recording head fixed to the body of equipment, the recording head exchangeable chip type 
to which the electric connection with the body of equipment and supply of the ink from the body of 
equipment are attained by the body of equipment being equipped, or the recording head of the cartridge 
type with which the ink tank was formed in the recording head itself in one. 

[0067] Moreover, as a configuration of the recording device of this invention, since the effectiveness of 
this invention can be stabilized further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a preheating 
means to heat using the capping means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from this, or such combination over a 
recording head, and a reserve regurgitation means to perform the regurgitation different from record can 
be mentioned, 

[0068] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or more 
ink which differs in an others and record color or concentration, more than one may be prepared the 
number of pieces. That is, although not only the recording mode of only mainstream colors, such as 
black, but a recording head may be constituted in one as a recording mode of a recording device or the 
paddle gap by two or more combination is sufficient, for example, this invention is very effective also in 
equipment equipped with at least one of each of the full color recording mode by the double color color 
of a different color, or color mixture. 

[0069] Furthermore, in addition, in this invention example explained above, although ink is explained as 
a liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a 
room temperature may be used. Or by the ink jet method, since what carries out temperature control is 
common as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, ink may use 
what makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the change of state 
from a solid condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink 
which solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied also when using 
the ink of the property which will not be liquefied without grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which is indicated 
by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal- 
conversion object in the condition of having been held as a solid. In this invention, the most effective 
thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0070] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as 
an image printing terminal of information management systems, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a transceiver 
function further may be taken. 
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[0071] 

[Effect of the Invention] Since according to this invention counting of the burden produced with 
actuation of a carriage drive motor is carried out numerically and it has considered as the configuration 
which optimizes the output torque characteristic of a motor according to the burden as explained above, 
it is stable, a reliable closed loop control becomes possible, and the recording device in which high- 
speed record is possible can be realized in the low noise. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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Abstract of JP61 15202 

PURPOSE:To exactly grasp the load of a 
mounting part and stably run the mounting part 
under low noise by a method wherein the load 
at the driving of the recording head mounting 
part is detected at the predetermined time and, 
at the same time, the noise of the mounting 
part is variably controlled in response to the 
detected load. CONSTITUTIONrA CPU 21 is 
connected through interface 22 with a host 
device 14 and performs recording action on 
the basis of the contents of data memory 23, 
program memory 24, working memory 25 and 
the like. Further, the CPU 21 controls a 
carriage motor 7 and a sheet feeding motor 4 
through motor controlling circuit 26A and motor 
driver 27 and, at the same time, controls a 
recording head 9 through head driving circuit 
29. In this case, the load at the driving of the 
carriage, on which a recording head is 
mounted, is detected with a load detecting 
means 26B at the predetermined time. The 
carriage motor 7 for driving the carriage is 
variably controlled with the CPU 21 in 
response to the detected load. 
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